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(54) CnOCOB PEMOHTA OBCAflHblX KO- 

/10HH 

(57) l4cnonb30BBHMe: peMOHT ynacTKOB c ona- 
raMM paapyuieHMfl m Ae<t>eirraMM b CTBHicax o5- 
CdAHUX koaohk. CymHOCTb M3o6peTeHM*: 
noA6wpaiOT qMAMHAPMMecicMft naTpy6ox pac- 
MBTHoro nepMMBTpa. A/WHa KOTdporo 6oAbiue 



BHyTpeHHero AwaMeTpa 2 peMOHTwpyeMoro 
yna.CTKa o6caAHOw ko/iohmw, a AflMHa naTpy6- 
Ka boAbuie AHHHU MHTepeana noBpe*AeHMA. 
n pons boa at nonepeMHyio Ae<t>opMauMto nav 
py6*a no Bcefc ju\mh& ao noTepw ycroviMMBO- 
ctm, 4>MKcauHK> ero b 3T0M nonoateHMM. cnycK 

B CKBdXCMHy M yCTdMOBKy B 30H6 TlOBpeXAB' 

HMA nyTeM 4>WKcaTopoB. ripn 3tom MaTepwan 
naTpytixa Bw6Mpa»oT no MOAymo ynpyroCTn - 
E. kotopwm onpeAeAflioT M3 coothouichwh: 

1 4 P 

E- — \ tL , rAe P - koht3ictho6 ABB/ieHne 
(h/R) 1 * 

naTpy6xa Ha ctohkm o6caA"oft ko/iohhm; h - 
To/iinMHa CTeHKM naTpy6ica; R - paAwyc 8HyT- 

peHHeA CTeHKM 06C3AH0fl KOAOHHM. 4 MA. 
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M3o6peTeMiie othocmtc* k TexHO/iornw 6uTb Mcno/ib3oaaHa BucoxoxanecTBeHHaa 3a- 

peMOHTHux pa6oT b He<t>feAo6ueaiotueA npo- icaneMHafl CTa/ib. CTexjionnacrox m APyrue Ma- 

MuiuneHHOCTM. a MMeMHO. k cnoco6aM /imkbm- Tepwanw, xapaKTepn3yioimie T6M, mto 

AauMM ysacTKOB c owaraMM paapytueHMn m HanpaxeHM*. B03HMxawmMe b hmx noc/ie no- 

AeterraMM b CTeHxax o6caAHwx xo/iohh. 5 T epw ycToitoMBOCTM. He npeBumsxyr npeAenoa 

Ue/ib M3o6peTeHMfl - noawuieHwe s<t><t>ex- TexyMecTM ashhux MaTepMam>B. t.c coot- 

tmbhoctm peMOHTHbix pa6oT m o6ecneMeHMe BCTCTByioT ynpyrwM Ae<t>opM3MMBM stmx M3Te- 

paBHOMcpHoro npuxaTMA naTpy6xa no Been pwaflOB. 

ero A^MHe x o6c3aho& xo/iohho npn ynpome- 3aTeM npOM3BOA*T nonepenHyio Ae<t>op- 

hmm npouecca ycranoexM naTpy6xa aa weT 10 MauMio naTpy6xa no Bcefi a^mhc ao noTepw 

wcwiiOMeHwa Aono/iHMTe/ibHoro B03AeHCTBM* ycTOfi*w boctm u 4>Mxcai4MK> ero b 3tom cocto- 

na nero, *hmm. A** stoto naipy6ox 1 noA3K>T Ha bxoa 

Ha 4>Mr. 1 M3o6paxeHo ycTpoftcrrBO nn* onpaaxn 2 npomrMBaioiuero ycrpo&CTBa c 

npMBeAeHMfl naTpy6fca b coctoahhc noTepw npeABapMTe/ibHO.BXJWMeHHUM AanraTefleM 6» 

ycT6«MHBOCTM:Ha*Mr.2TceMeHMeA-AHa*Mr. 15 nepejpioiUMM spameHwe Ha po/imxm 4 c no- 

1 ; Ha 4>Mr. 3 - ceneHiie B-B Ha 4>mi\ 1 ; Ha 4>nr. . moiumo MexaHMnecxoro npwBOAa 5. Po/imxm 4 

4-naTpy6oic,3a(|)iiKCMpoBaHHw«lBCOCT05iHiiM 3axB8TbiBaiOT natpy6oK m npouirMBaioT ero 

nOTepH yCTOftHMBOCTII. BHyTpb KOHMMeCKOft OnpSBKM 2 yCTpOftCTBB, Flo 

: YcrpoftCTBO ana npMBe/ieHHfl naTpy6xa 1 • Mepe ABMxeHMa naTpy6xa BAO/ib BHyTpeHHeft 

e cocto«hm6 noTepw ycToftMMBOCTM - npOTarM- 20 noBfipxHOCTM riocreneHHO yBeiiMMMBaeTca pa- 

aaiomee ycrpoflCTBO - npeACTawiJieT co6oft AMa/ibHajr Harpy3xa, AeftCTBywuiafl na Hero co 

KOHiwteicyio onpaBicy 2 c <t>opMOo6pa3ywmwM irropoHU onpaaxM wa-3a yMeHbiueHMfl ee ams- 

crepXHeM 3 m po/imcaMM 4, 3axpenifeHHUMM MQTpa* MaBecTHo, hto TOHKiie ynpyme o6o/ioh- 

noAflMHeonpaBXH. P6/iMKM4ca5i3aHbicMexa- km noA acWctbhcm paAMa/ibHoft Hatpy3XM 

HMMecxMM npMBOAOM 5. BpameHMe Ha KOTopufl 25 Tep«iOT ycTOftM m BOCTb t nepexoAfl x HOBOMy co- 

nepeAaeTC* ABuraTeneM 6-Tlocne npuseAe- cto*hwk> paBHOBecwn c sunyxiiocTbio. 

HM« narpy6xa b cocTOHHwe noTepn ycTOftmiBO- o6pameHHoa x ueHTpa/ibHOH ocm UH/iMHAPa. 

ctm npu noMomii AaHHoro ycTpofccTBa oh A/in o6ecneHeHMii nepexoAa nsTpyGxa b co- 

4»MKCMpy6Tpl B 3TOM COCTOSIHtIM nOCpeACTBOM CTOflHWe nOTepM yCTOMMMBOCTM c/iyaoiT <J>op- 

<J)MXcaTOpoa 7 % coeAMHeHHbix MOKAy co6oft 30 Moo^pa3yioinnft depxeHb 3, KOTOpuR 

CTepJXHPMM 8, npuBOA 5 npeACTaB/iaeT H3 ce- xoHueHTpMpyer paAwa/ibHyio narpysxy na naT- 

6n aydsaTyio nepeAiasy c oahoA eeAymeA 9 m py6ox. Tepmotuiift y cto ftn w bocti* . fla/tbHeft- 

AByMn seAOMUMH uiecrepHflMif 10. 11. BeAy- uiasi npoTnxcxa naTpy6xa cBnaaHa c 

man uiecTepHA 9 ycraHosneHa hs bwxoahom npoAO/oxaKJiuwMCn yeeAHMeiiHeM paAwanbHoft 
Bany 12 AawraTe/m 6; na BaAy .13 Bepxneft 35 Harpy3XMM npHBOAHT xyBe/iuMeHMio Bynyxno* 

BeAOMoft ujecTepHnycTaHOB/icHxpaflHMftBep- ctm 060/1 omkm naTpy6xa. noTepaeujeft y croft- 

xhmO po/iMK 4, a na Bany 14 HWKHeA BeAOMOft MM80CTb 9 b peay/ibTaTe Mero pa3Mepw 

mecTepHH xpaMHHH KkUKHHft po/iMK 4. Po/imkm naTpy6xd 6yAyr cooTBeTCTBOBdTb TpaHcnopT- 

4 (m BepxHvte, m hidkhmc) cBflaaHHue npuBOA* hum pa3MepaM Ten. cnycxaeMbix b cxBaxviHy. 
hum peMHeM 15. PoUmkm 4, He CBfl3aHHue c 4 0 B momcht AocTvoxeHvifl naTpy6KOMTpaHcnop- 

sanaMM 13 m 14. eunp/iHeHu ynpyroanacTvw- ' thux pasMepoa oh npornrviBaeTOi k KOHuy 

hum vi mh noAnpyxMHeHu b peaynbTaTe sero onpaBxu 2 m Ha buxoao M3 Hee CT^mBaeTcn 

ohm OTcnoxMBawT Ae<J>opMauHio naTpy6xa. HecxoiibXMMw ^wxcaTopaMM 7 (cm. <j>Mr. 4), xo- 

BoKoaue po/imkm 4 3d xpe nne h u b xoHMnecxoft Topue )xecTxo coeAHHnbT MexAy co6oA crep- 
onpaBxe 2 c B03MoxHOCTbK> BpameHM«. Ohm 45 xmamm 8. TaxMM o6paaoM ocymecTBn«K)T 

He noAnpyxMHeHu m ycTanoa/ieHu coocho k onepauwio <t>HKCnpoBaHM« naTpyGxa 1 bcocto- 

4>opMoo6pa3yiomeMy CTep>KHX> 3. ahmm noTepn y cto Asm boctm. 

Hocne aToro npoM3BOAHT ycTaHOBxy naT- 

Cnoco6 peMOHTa 3axn»OMaeTcn b ciieAyx>- py6xa b aoHe noBpexcAeHMn o6c3ahom ko/ioh- 
iueM. 50 hu. 

BHaMa/ie ocyiuecTB/ifliOT noA6op naTpy6- Ann'3TorocnoM0tubK>Aep)KaTe/isi(HaMep- 

xa pacneTHoro nepwMeTpa m ynpyrocrM. flaT- Texe He noxa3an) naTpyGox. 3a<t>MxcMp0BaH- 

py6ox 1 Buno/iHAtoT b bmac to h xocTe h ho ro hum b coctoahmm noTepn ycToftMMBOCTM. 

xpyroBoro UMAMHApa M3 MaTepnana o6naAax>- cnycx3K)T b cxBdXMHy m y CTa h a b n m b a k>t Hd 
mero cbomctbom ynpyrocTM. npuweM nepw- 55 ypoBHe yMacnca nospexAeHMn o6caAHOM xo- 

mctp uM/iMHApa 6o/ibuie BHyTpennero /iohhu. CTflrwaaioiuvie naTpy6ox 1 <)>MKCdTOpu 

nepMMerpa peMOHTMpyeMOM o6cbahom xo/ioh- 7 chmm3K>t. nepeMeman BBepx coeAHHJuomne 

hu, a A^MKa - Soiibuje MHTepaana nospexAe- mx CTepxHM 8 t hto npwBOAMT x chatmk) psam- 

hmb oOcaAHOM KOflOHHbi. B KdMecTBe a/ibHOft Harpy3KM. AewCTayioiueM na naTpy6oK. 

MaTepMana MaroToaneHMR narpy6xa Mo xer no A AeftCTBueM ycM/iMft b o6onoMxe t noTepwB- 
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weft ycTOMHUBOdb. naxpyOox 1 B038 P amaexc« bmji cboki <t>o P M Y , npHxcaBtmiCb k BHyTpeHHCM 
paBHOsecHoe cocxo«H*e. cxenxe o6caAHO* ko/iohhw * nepe.cp W B 30h Y 

B cmav Toro. sxo mcxoahmm BHeuiHMft am- noBpe*AeHMfl. 
awexp naxpyGxa HecxoAbxo 6oAbiue BHyxpen- AManonmHUM o6pa 3 OM Swam npoaweHu 

Hero AMaMerpa o6c3Ahom koaohhw. naxpy6oic 5 McnwxaHM* b ycAOBM«x no/iHoro aanonneH^ 
n/iOTHO m paBHOMepHO npwKMMaeTC« ic o6ca A -- MOAenn o6c3amom koaohhu boaom. 
ho* KonoHHe. nepeKpbiB ynacxox noape*Ae- /la6opaxo P Hbie AaHHbie noATBepAMAM pa- 

* ono • p K 7 6oTOcnoco6HOCTb AaHHoro cnoco6a peMOHia 

HMfl Bbin M npoBeAeHu /ia6opaxo P Hbie Mcnbixa- o6caAHbix koaohh. riaxpySox no/iHOCTbio. 6ea 
hma cnocoOa peMOHxa oGcbahux koaohh H a 10 noBpexcAGHMM h cxAaAox boccxbhobm/i cbow 
MOAe/ivt o6caAHOM koaohhu c ue/ibK) npo- . <t>o P My m rutoxHO o6/iera/i BHyxpeHHioio ciemcy 
eepKM ero paBoxocnocoSnocxM. MoAe/ib ot>- oScaAHO* koaohhw. M30AM P y* aony noBpe*- 
caAHOft koaohhu npeACTaB/i«eT co6ow achm*. 

ToncTocxeHHyio xpy6y c BHyxpeHHMM AwaMex- OopMyAaM3o6pex.eHM* 

pom 80 mm, napaMerpoM 251,2 mm m aamhom 15 CnocoS peMonxa oOcaAHbix koaohh. 

500 mm BianoMawmMH hoa6op naxpy6xa pacsexnoro 

naxpy5oxBwno/iHeHM3Cxeioion/iacxviKaB nepwMexpa, nonepeMMyio Ae<J>opMauMio nax- 
bma6 xoHxocxeHHoro xpyroBoro umamhaP3. py6xa no ecew aamhc. cnycKero b cxBaxcMHy m 
xoauiwhb cxeHKM xoxoporo 0.3 mm. a nepMMexp ycxanoBicy a 30He noBpe*AeHw«. o x a m m a k>- 
251 6 mm 20 tn m .« c * TeM, mxo, c ue/ibio noBUUieHM» 

B xaMecxae npoxnmaaiomero ycxpowcxaa aWexxuBHoexw peMOHXHwx pa6ox n 66ecne- 
Mcno/ib30Ba/iacb xoHMMecxasi onpasxa co Hern** paBHOMepHOro n P M*axM* naxpy6xa no 
bxoahum AwaMexpoM 100 mm. bsixoahwm - 70 Bcew ero AAMHe k o6caAHO* koaohhc npw oa- 
mm AnnHOfl60dMMCOAHWM4>opMoo6pa 3 yio- hobpcmchhom ynpotueHMM npouecca ycxa- 
mMMCxepxcHeMBAO/ibBHyxpeHHeftnoBepxHO- 25 hobkm naxpy6xa 3a csex mck/homchmsi 
cxm onpaaxM. npoxsi)KKa ocymecxBA*Aacb Aono/iHMxenbHoro B03AeAcxBM« Ha nero, Ma- 
A3B/ieHiieM Ha xopeu naxpy6xa. Ha BbixoAe m xepwa/i naxpy6Ka Bw6wpaiox no MOAy/no ynpy- 
npoxnrMBatotuero ycxpofccxBa naxpy6ox MMe/i rocxw E, npimeM nocneAMwCi onpeAe/wiox W3 
AHaMexp 70 mm, npwseM <J>opMOo6pa 3 yiomMH cooxHOiueHwa 
cxepMHb ywe He xaca/icn 8btBepHyxoM 060- 

/iomxm naxpy6xa. m a xaKOM nonoxeHMM naxpy- 30 c ^ 1,4 P z » 
6ox 6uii nocneAOBaxe/tbHO cxsinyx AayMn (h/R) 1V ^ ' 

4)MKCaTOpaMM f COeAWHeHHUMM MOKAy coGow 

AByMn cxaiibHUMM cxep)KHRMM. rAe p - KOHxaKXKoe AaBiieHwe naxpy6ka Ha 

3axeM naxpy60K 6uir cnymeH b MOAe/ib cxchicm o6caAHOfl koaohhh: 
o6caAH0ft KOAOHHU ao ypoBH« 30Hbi noBpex- 35 h _ xo/imMHa cxeHKM naxpy6xa: 
AGHMH o6caAHO« xoaohhu c noMombio Aep*a- r - paAnyc BnyxpeHHeft noBepxnocxM 06- 

xe/iR. nonepeMHbie pa3Mepbi xoxoporo He caAHOw koaohhw. / 
npeawuia/iM 70 mm. 3axeM cx»rMBa»oiAMe <|>mx- a n0 nepeHHyio Ae^opMauw^ naxpy6Ka no 
caxopw CABMraAM k eepxHeMy xopuy naxpy6xa BCe ^ ocymecxaAwiox ao noxepvi ycxow- 
3a c**ex ycwAMfl. nepeAaaaeMoro Mepe3 cxep^x- 40 HMBO cxm, 3axeM ero <f>nKCMpyiox b ^xom cocxo- 
. hm. qHww m nocAe cnycxa b 3QHy noapexAeHviR 

B MOMeHx chaxvw nocAeAHero <}>iixcaxopa ^MKcaxopw CHMMaiox. * : 

cbo6oahwm naxpyfiox noAHOCXbio boccx3ho- ! . 
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than the inside diameter [sic: last clause 
should be either perimeter... perimeter or 
diameter ... diameter] 2 of the section of 
casing to be repaired, while the length of 
the sleeve is greater than the length of 
the damaged interval. Transverse strain 
is produced in the sleeve along the entire 
length until it buckles (loss of stability), 
it is locked in this position, lowered into 
the well, and placed in the damage zone 
by means of locking devices. In this case, 
the sleeve material is selected according 
to elasticity modulus E, which is 
determined from the relation: E = 
1.4P/01/R) 1 1/5 , where P is the contact 
pressure of the sleeve on the casing wall; 
h is the wall thickness of the sleeve; R is 
the radius of the inside wall of the 
casing. 4 drawings. 



[Figure 1 spans columns 1 and 2, under header] 

[see Russian original for figure] 
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Fig. 1 

[vertically along right margin] 

(19) SU (ii) 1810482 Al 



1810482 



3 

The invention relates to technology for repair operations in the oil production 
industry, and specifically to methods for repairing sections with localized failure and defects 
in the casing walls. 

The aim of the invention is to improve the efficiency of repair operations and to 
ensure that the sleeve is uniformly squeezed against the casing along its entire length, with 
simplification of the process of setting the sleeve by eliminating additional operations on it. 

Fig. 1 depicts the device for buckling the sleeve; Fig. 2 shows the A-A cross section 
in Fig. 1 ; Fig. 3 shows the B-B cross section in Fig. 1 ; Fig. 4 depicts the sleeve locked in the 
buckled condition. 

The device for buckling sleeve 1 (a drawing device) is a conical mandrel 2 with 
shaping bar 3 and rollers 4, attached along the length of the mandrel. Rollers 4 are connected 
to mechanical drive 5, which is rotated by motor 6. After the sleeve is buckled with the help 
of this device, it is locked in this condition by means of locking devices 7, interconnected by 
rods 8. Drive 5 is a gear drive with one drive gear 9 and two follower gears 1 0, 1 1 . Drive 
gear 9 is mounted on output shaft 12 of motor 6; upper outside roller 4 is mounted on shaft 
13 of the upper follower gear, while lower outside roller 4 is mounted on shaft 14 of the 
lower follower gear. Rollers 4 (both upper and lower) are connected by drive belt 15. 
Rollers 4 that are not connected with shafts 13 and 14 are implemented as elastoplastic or 
spring-loaded, and consequently they track the deformation of the sleeve. The side rollers 4 
are attached to conical mandrel 2 so that they can rotate. They are not spring-loaded and are 
mounted co-axially with shaping bar 3. 

The repair method involves the following. 

First, a sleeve of the calculated perimeter and elasticity is selected. Sleeve 1 is 
implemented as a thin-walled circular cylinder made from material having the property of 
elasticity, where the perimeter of the cylinder is greater than the inside perimeter of the casing 
to be repaired while the length is greater than the damaged interval of casing. The material 
used for fabricating the sleeve may be 
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high-quality quenched steel, fiberglass-reinforced plastic, and other materials characterized 
by the fact that the stresses arising in them after buckling do not exceed the yield stresses for 
the given materials, i.e., they correspond to elastic deformations of these materials. 

Then transverse strain is produced in the sleeve over the entire length until it buckles, 
and it is locked in this condition. For this purpose, sleeve 1 is fed into the opening of 
mandrel 2 of the drawing device after first turning on motor 6, which rotates rollers 4 with 
the help of mechanical drive 5. Rollers 4 grip the sleeve and pull it into conical mandrel 2 of 
the device. As the sleeve moves along the inside surface, there is a gradual increase in the 
radial load acting on the sleeve on the mandrel side due to the decrease in its diameter. We 
know that thin elastic shells buckle (lose stability) under the action of a radial load, going to a 
new equilibrium state with bulging turned toward the central axis of the cylinder. Shaping 
bar 3 serves to ensure buckling of the sleeve, concentrating the radial load on the buckling 
sleeve. Further pulling of the sleeve is associated with continuing increase in the radial load 
and leads to an increase in the bulging of the shell of the buckled sleeve, as a result of which 
the sleeve dimensions will correspond to the run-in dimensions of bodies lowered into the 
well. At the moment the sleeve reaches the run-in dimensions, it is pulled toward the end of 
mandrel 2, and at the exit from the mandrel it is clamped by several locking devices 7 (see 
Fig. 4) which are rigidly interconnected by rods 8. The operation of locking sleeve 1 in the 
buckled condition is accomplished thereby. 

After this, the sleeve is placed in the damage zone of the casing. 

For this purpose, with the help of a holder (not shown in the drawing), the sleeve, 
locked in the buckled condition, is lowered into the well and placed at the level of the 
damaged section of the casing. The locking devices 7 clamping sleeve 1 are released by 
means of upward displacement of rods 8 connecting them, which results in removal of the 
radial load acting on the sleeve. Under the action of the stresses in the buckled shell, 
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sleeve 1 returns to the original equilibrium state. 

Because the original outside diameter of the sleeve is slightly greater than the inside 
diameter of the casing, [sic: the latter should be a clause of the next sentence, not an 
independent sentence] The sleeve is tightly and uniformly squeezed against the casing, 
sealing off the damaged section. 

Laboratory tests of the method for casing repair were conducted on a model of a 
casing in order to verify its feasibility. The model of a casing is a thin-walled tube with 
inside diameter 80 mm, parameter [sic: parameter should be perimeter] 251.2 mm, and length 
500 mm. 

The sleeve is made from fiberglass-reinforced plastic in the form of a thin-walled 
circular cylinder with wall thickness 0.3 mm and perimeter 251.6 mm. 

As the drawing device, we used a conical mandrel with entry diameter 100 mm, exit 
diameter 70 mm, length 600 mm and with one shaping bar along the inside surface of the 
mandrel. Pulling was accomplished by pressure on the end of the sleeve. At the exit from 
the drawing device, the sleeve had a diameter of 70 mm, where the shaping bar no longer 
touched the twisted shell of the sleeve, and in such a position the sleeve was successively 
clamped by two locking devices interconnected by two steel rods. 

Then the sleeve was lowered into the model of a casing, down to the level of the 
casing damage zone, using a holder with transverse dimensions no greater than 70 mm. Then 
the clamping locking devices were shifted toward the upper end of the sleeve as a result of 
the force transmitted through the rods. 

At the moment when the last locking device was released, the free sleeve completely 
recovered 
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its shape and was squeezed against the inside wall of the casing, sealing off the damage zone. 

Tests were similarly conducted under conditions when the model of a casing was 
completely filled with water. 

Laboratory data confirmed the feasibility of this method for casing repair. The 
sleeve, without damage or crumpling, completely recovered its shape and fit tightly against 
the inside wall of the casing, isolating the damage zone. 

Claim 

A method for casing repair, including selection of a sleeve of the calculated perimeter, 
transverse strain of the sleeve along the entire length, its lowering into the well and 
placement in the damage zone, distinguished by the fact that, with the aim of improving the 
efficiency of repair operations and ensuring that the sleeve squeezes uniformly against the 
casing along its entire length while at the same time simplifying the process of placing the 
sleeve by eliminating additional operations on it, the sleeve material is selected according to 
the elasticity modulus E, where the latter is determined from the relation 

E >1.4P/(h/R) 11/5 

where P is the contact pressure of the sleeve on the casing wall; 

h is the wall thickness of the sleeve; 

R is the radius of the inside surface of the casing, 
and transverse strain of the sleeve along its entire length is accomplished until it buckles 
(loses stability), then it is locked in this condition and the locking devices are released after it 
is lowered to the damage zone. 
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